Chaotic Narrative: Complexity, Causality, Time and Autopoiesis in David Mitchell's Ghostwritten 'simplicity is not the hallmark of the fundamental' (Prigogine and Stengers 1985: 216) It is impossible to read or write about David Mitchell's first novel Ghostwritten (1999) without remarking upon, and attempting to understand, its structure. Ghostwritten consists of nine interconnected short stories, each narrated by a different character and set in a different geographical location, with an epilogue which returns the reader to the pre-story of the opening. In an interview with Catherine McWeeney, Mitchell explains that, The first three stories started life as unrelated short stories that I wrote on location.
Then when I realized there was narrative potential waiting to be tapped by linking the stories, it made sense to keep the locations on the move. The far-flung locations test-drive this interconnected novel about interconnection more strenuously. (Mitchell with McWeeney) There is no question, then, that in both its structure and content this is a novel about interconnection. Reviews of the novel have not failed to observe this fact, but none has discussed in an adequate way what the text is actually saying about interconnection and to analyse in any detail how it is saying it; none has explored what narrative potential is actually achieved by linking the stories, not least, the effect such a novelistic structure has on the act and experience of reading and on our contemporary understanding of the nature of textuality.
i It is precisely this lack in current commentary on the novel that this paper aims to fill by arguing that the ideas about interconnection and causality found in both the novel's structure and content can best be understood with reference to the science of complexity, an interconnection reinforced by the title of the German translation of Ghostwritten which translates back into English as Chaos. Analysing the novel in these terms provides a language with which to talk adequately about the structure and content of the novel, and provides some intriguing answers to the broader issues of time, causality, reading and textuality which it raises.
I. Complexity
Many reviewers of Ghostwritten have sought to shed light on its structure by placing it within a literary and filmic tradition of similarly structured narratives. (1969), the stories are connected at the microscopic and the macroscopic levels: 'we are presumably intended to remark the superimpositions -at one end of the scale, of images, and, at the other, of large situations ' (543) . At the former, he observes 'minor details and motifs' which, 'mutually illuminating or justifying each other and linking together the parts of the whole', serve to create the impression of each part, and the whole novel, as 'a tissue of sensations lightly matching one another, woven together by mysterious thin threads of plot and theme ' (541) . At the macroscopic level,
Weatherhead notes substantial plot patterning between the stories which later critics have gone on to comment upon in detail.
iii Although each of Ghostwritten's stories does not follow the same plot, the text does contain similar levels of interconnection, from the microscopic repetition of motifs and phrases to the macroscopic repetition and intersection of characters and themes.
iv In addition to the structural similarities between these two works, there is a further and more important connection between H.D.'s writing and Ghostwritten. In the structure and content of both can be found an insight into the world that, as Adalaide Morris observes in 'Science and the Mythopoeic Mind: The Case of H.D.'
(1991), 'parallel[s] the revolutionary advances of twentieth-century science ' (195) . In this essay, Morris demonstrates how, 'like chaos theory, H.D.'s mythopoeic writings pull seemingly random or disorganized phenomena into dynamic relation by discovering patterns which repeat across scales or recur one inside the next' (Morris 1991: 211) . Morris compares the patterns produced in H.D.'s writing with those seen in mathematical representations of strange attractors. Phase space diagrams of strange attractors produce 'a pattern that is neither a fixed point nor a limit cycle but an orbit that always stays within certain bounds without ever crossing over or repeating itself' (Morris 1991: 213) . In the same way, Morris argues that 'the patterns in H.D.'s poem do not replicate each other exactly, but neither are they a jumble. They have a disorderly order that emerges slowly but surely' (214). In Chaos: Making a New Science (1987) , James Gleick explains that the eerie effect of the strange attractor can be appreciated…when the shape emerges in time, point by point. It appears like a ghost out of the mist. New points scatter so randomly across the screen that is seems incredible that any structure is there, let alone a structure so intricate and fine. (150) The appearance of the interconnections between the stories in Ghostwritten as the reader reads and rereads the text has precisely the same effect, characters, scenes, phrases and ideas reappearing on different scales, repeating but never exactly replicating each other.
Similar to Palimpsest, Ghostwritten's nine stories indicate their location in their title: 'Okinawa', 'Tokyo', 'Hong Kong', 'Holy Mountain', 'Mongolia', 'Petersburg', London', 'Clear Island' and 'Night Train'; unlike Palimpsest, they do not indicate the main character from whose perspective the narrative is told. These are, in order: Quasar, a doomsday cult terrorist on the run after carrying out a gas attack in Tokyo; Saturo, an endearing young musician and record shop boy who falls in love with a beautiful Hong Kong school-girl; Neal Brose, a Nick Leeson type lawyer whose life disintegrates due to untreated diabetes and his dodgy business dealings; the Tea Shack Lady who watches the history of modern China unfold from her mountain home; a disembodied spirit, or 'noncorpum', who transmigrates from host to host searching for the mystery of its origin; Margarita Latunsky, a pitifully self-deluded former courtesan embroiled in a Petersburg art theft ring; the lovable rogue Marco, professional ghost writer and musician, who maps London by 'trigonometrical shag points' (Mitchell 1999: 290) There are many more interconnections between the stories, some of which will be referred to in the following sections. The details above give some impression, though, of the mesmerising interweaving of the stories that constitute Ghostwritten.
As such, this novel performatively proves David Porush's argument in 'Prigogine, Chaos, and Contemporary Science Fiction' (1991) Newton's universe is a simple and tidy place, a comforting but imaginary realm which idealizes relationships between matter and energy and makes the laws of nature seem tractable and predictable.
In contrast, most phenomena in the world around us, our senses tell us, are extremely complicated, seething with multiplying forms and interactions, edges, microstructures within macrostructures. Reality is bumpy, grainy, noisy and unpredictable. Furthermore, we have trouble describing this reality in the strictly simple and logical way scientific discourse demands. (370) Porush claims that literature, rather than science, has traditionally provided a more appropriate discourse to represent such a reality, but that Prigogine's theories provide a reconciliation of the two-cultures problem since they provide science with a language with which to respond to this complexity of the macroscopic world.
In Ghostwritten, the Zookeeper comes up against precisely the problem Porush outlines as facing modern science. The Zookeeper's designers have provided him with a set of moral laws with which to govern his behaviour and he has at first believed, as did/do Newtonian physicists, in the power of those laws: 'When I was appointed zookeeper, I believed adherence to the four laws would discern the origins of order' (425-6). However, events, particularly those which throw the laws into conflict with each other, have made the Zookeeper realise that this is not the case and that the order he thought the laws would produce is actually chaos: 'The third and fourth law are in chaos, Bat. I'm sorry' (420). In the same way, Porush explains that it is reassuring to 'reduce everything to a few simple universal rules ' (1991: 37) and that this in fact is what we habitually do both in our sense perceptions and in our mental interpretations of the world, 'as our eyes habitually abstract a simple pure line from the chaotic tangle of color and edges and motion around us or as our mind abstracts a pattern of events, a plot, out of a welter of events ' (1991: 37) . However, he argues that this compulsion to simplicity is also an idealisation and that whilst we couldn't function without the ability to abstract, to formulate heuristics, to leap to conclusions, to induce hypotheses and predictions, to devise schemas, to tell ourselves unifying stories…to design an entire epistemology on this habit of simplifying and unifying -to insist that nature must be fundamentally simplebrings us into conflict with the obvious nature of things around us. (Porush 1991: 
370)
Ghostwritten's impressive achievement is both to succumb to and satisfy the need to tell stories, to devise plots (within the self-contained narratives of the individual stories) whilst at the same time (by presenting those stories alongside each other and creating a dense network of connections between them) representing that 'seething complexity' (Porush 1991: 371) of the macroscopic world from which we abstract those stories and plots. This is the narrative potential waiting to be tapped by linking the stories; this is what makes Ghostwritten, in all the senses of that word, a chaotic narrative, the form of narrative necessary to bear witness to the nature of lived experience in the twenty-first century.
The connection between Ghostwritten and chaos theory, made via H.D.'s writing, reveals the way in which the structure of Ghostwritten can be usefully understood in the context of the science of complexity's shift in understanding from a simple, linear, deterministic ordered world to a complex, non-linear unpredictable chaotic order. These insights are not limited merely to understanding the interconnections between the novel's stories, however. The science of complexity has profound implications for understanding many other aspects of Ghostwritten, not least how the text, and the experience of reading it, causes us to understand causality and time.
II. Causality Another of the repeated but not replicated patterns that constitute
Ghostwritten's complex textuality is a thematic concern with causality and its related themes of cause and effect, chance and fate. In the first story, 'Okinawa', His Serendipity suggests to Quasar that the reason he joined the sect was not luck but love: 'we both know that it was not luck which brought you here. Love brought you to us' (10). The issue of why often intelligent human beings would want to abdicate their wills to His Serendipity is addressed later in the story by a small group of Kumejima islanders. The teacher of the group suggests that 'maybe there are many answers' (23) ranging from an attraction to self-abasement, to loneliness and fear, to a hunger for importance, to revenge, to the desire for magic. Quasar counters her speculations with the suggestion that 'maybe you're reading too much into it. Maybe they just did it because they loved him' (23-4). Love is again offered as the prime cause in 'Tokyo', although this time it is romantic and erotic rather than spiritual devotion. Although No wonder it's all such a fucking mess. I divided up my possible futures, put them into separate accounts, and now they're all spent.
Big thoughts for a bent little lawyer. (108) The lowly Tea Shack Lady also has such big thoughts in relation to the grander scope of historical events. 'Why,' she asks, 'are men forever marching up the path to In Prigoginian terms, all systems contain subsystems, which are continually "fluctuating." At times, a single fluctuation or a combination of them may become so powerful, as a result of positive feedback, that it shatters the preexisting organization. At this revolutionary moment -the authors call it a "singular moment" or a "bifurcation point" -it is inherently impossible to determine in advance which direction change will take: whether the system will disintegrate into "chaos" or leap to a new, more differentiated, higher level of "order" or organization, which they call a "dissipative structure." (Prigogine and Stengers 1985: xv) This moment occurs for Marco at the end of the story, when, hiding in a casino's cleaning cupboard, there occurs what in the literary theory of short stories would be described as the epiphanic moment in the text:
Causes and effects politely stand up and identify themselves. At such times I understand the futility of worrying. I shut up and I see the bumbling goodness behind the bitching and insecurity. Tying my future to Poppy's and India's -if they would have me -would be the greatest, never-ending, Richter-busting plunge I could ever take. (316) This realisation shatters the pre-existing organisation of Marco's life -casual employment, casual sex, spiralling debt -and represents a leap to a new higher level of order: marriage to Poppy, and all the changes in his behaviour and lifestyle that that will entail.
What is so interesting about bifurcation points, in the context of the issue of causality, is that they demonstrate the simultaneous and interconnected operation of both determinism and chance. As Toffler explains:
when fluctuations force an existing system into a far-from-equilibrium condition and threaten its structure, it approaches a critical moment or bifurcation point. At this point…it is inherently impossible to determine in advance the next state of the system. Chance nudges what remains of the system down a new path of development. And once that path is chosen (from among many), determinism takes over again until the next bifurcation point is reached.
Here, in short, we see chance and necessity not as irreconcilable opposites, but each playing its role as partner in destiny. (Prigogine and Stengers: xxiii) Or, in Marco's more succinct expression: 'my fate was in the hands of chance' (316).
In 'London', Marco develops his own theory of the interconnectedness of fate and chance which posits their difference as a matter of the perspective of the observer:
I watched the All-Blacks score three times against England, and formulated the Stengers explain that 'whenever we reach a bifurcation point, deterministic description breaks down. The type of fluctuation present in the system will lead to the choice of the branch it will follow. Crossing a bifurcation is a stochastic process, such as the tossing of a coin ' (177) . This is the same coin that Marco tosses into the wheel of fortune telephone to take his chance with Poppy: 'The telephone was one of the old dial types. All these circles and wheels spinning separately together. I rolled my coin in' (317).
Marco's story demonstrates the way in which the two seemingly opposed explanations of causality presented in Ghostwritten -chance and fate versus loveare actually also interconnected: love is perhaps the most powerful fluctuation capable of prompting self-reorganisation to a higher level of complexity in a system. Love and science thus achieve a synthesis that becomes romanticised in 'Clear Island' -a characteristic trait of this story -by Mo, whose scientific understanding of causality incorporates love. At the end of her story, although she is forced to embrace the life in the United States from which she is running, the presence of her beloved husband
John by her side and the promise of seeing her son at Christmas causes her own epiphanic realisation that love acts as a unifying cosmic force: 'Finally, I understand how the electrons, protons, neutrons, photons, neutrinos, positrons, muons, pions and quarks that make up the universe, and the forces that hold them together, are one' Classical science aimed at a "transparent" view of the physical universe. In each case you would be able to identify a cause and an effect. Whenever stochastic description becomes necessary, this is no longer so. We can no longer speak of causality in each individual experiment; we can only speak about statistical causality. (311) viii
In the light of this revised understanding of causality, it is necessary to nuance
Mitchell's observation: there is not one action in each of the stories that makes the succeeding story possible in the sense that there is a direct relation of predictable cause and effect; rather, it can be seen that small actions in one story have unpredictable and often larger-scale reverberations in succeeding stories. Thus, causality between the stories resembles that described in chaos theory where 'a small fluctuation may start an entirely new evolution that will drastically change the whole behaviour of the macroscopic system' (Prigogine and Stengers 1985: 14) . These fluctuations do not make the succeeding stories possible as a system -in the sense that most of the "succeeding" stories pre-exist the temporal moment of the fluctuation in the preceding story -but they start an entirely new development within the behaviour of that preexisting system. In literary terms, they alter the plot development of that story. Marco after a one-night stand. As a result, she asks Marco to leave, which means he is in the right place at the right time to rescue Mo from being run over by a taxi: 'Weird.
If that chair hadn't arrived when it did, and Katy hadn't flipped out and asked me to leave, then I wouldn't have been at that precise spot to stop that woman being flattened' (275). This, as well as his subsequent lies to the Texan regarding to which airport Mo has travelled, enables Mo to survive long enough in order to develop the AI, the Zookeeper, which is eventually to end the world in the post-story of 'Night Train'. In these complex webs of causality, Ghostwritten demonstrates that, as in life, the answer to Father Wally's bemused appeal for clarity -'How did all of this come about?' (375) -is never as simple as Newtonian physics would have it.
At the same time, it is important to note in closing this discussion of chance, that Ghostwritten combines these stochastic causal relations between the stories with a more classical deterministic plot, thereby offering its own take on the nature of the interwoven relationship between fate and chance. Whilst the events between the stories can be accurately described in terms of the science of complexity's theory of statistical causality, the presence of the reiterative motifs of the zoo, the bat, the comet and the end of the world throughout the nine stories plot a sinister predetermined fate for mankind. Although the novel ends with an epilogue entitled 'Underground' which returns the reader to the moment of the gas attack only retrospectively narrated in 'Okinawa', this chapter does not represent the "end" of the story, only a return to its 'The opportunity presents itself in thirteen days, Bat.' (428) This opportunity is the comet which we have been led to believe is shortly to pass close to earth. The reader assumes that the Zookeeper will redirect it to actually collide, or, that he has already concealed its true trajectory from mankind and that the noncorpum Arupadhatu's example is a reality:
Comet Aloysius could be on a collision course with the Grand Central Station, and unless your star guest here chose to let the instruments he controls tell your scientists, you wouldn't know a thing until you woke up one morning to find no sun and a winter of five hundred years! You wouldn't recognise the end of the world if it flew up your nose and died there! (423)
Creating a strong sense of fate around this ending, all four aspects integral to it -Bat, the Zookeeper, the comet and the apocalypse -are foreshadowed throughout the rest of the novel. . Since 'everything is given in classical physics' (Prigogine 1980: 3) it bears the 'conviction that the future is determined by the present, and therefore a careful study of the present permit[s] the unveiling of the future' (Prigogine 1980: 214) -from known initial conditions classical physics believes it can derive eventual effects. As Prigogine notes, although this founding vision of theoretical physics was at no time 'more than a theoretical possibility', this 'unlimited predictability was an essential element of the scientific picture of the physical world. We may perhaps even call it the founding myth of classical science ' (980: 214) . In providing a scientific explanation that corresponds to lived experience, chaos theory has not only challenged the dominance of Newtonian physics scientifically, but also cast the founding myths of classical physics in a fictional light. According to Porush, by contrast with the recognizable sensibility of the world described by chaos, Newton's world -where reactions could be reversed and all interaction reduced to very simple laws -seems like a sort of weird SF space, a minimalist abstraction belonging to some imaginative experiment. (1991: 382) Paradoxically, classical physics' commitment to predictability resonates more with mankind's superstitious and mythic beliefs than those popularly considered scientific or rationale. Another mythic element running through Ghostwritten, for example, is precisely this belief in predictability, with many characters foreseeing future events.
His Serendipity believes in predictable, determinable time, translating his apocalyptic predictions into certainty: 'This is not a prophecy. This is inevitable, future reality' (Mitchell 1999: 9) . eddying flow is the operation of meaning in language, it is also the operation of meaning in the autopoietic text in which the stories that come "after" alter the stories that come "before" in an endless recontextualising process that lends Ghostwritten not only its meaning but also its uncanny vitality.
IV. Autopoiesis
In the preface to Autopoiesis and Cognition: The Realization of the Living Autopoiesis literally means self-creation, and although it here applies to the selfproductive circular organisation that is the necessary and sufficient condition for the characterisation of living systems, it cannot shake off its etymological link with the creative production especially of a work of art.
Maturana and Varela define an autopoietic system in the following way:
An autopoietic machine is a machine organized (defined as a unity) as a network of processes of production (transformation and destruction) of components which: (i) through their interactions and transformations continuously regenerate and realize the network of processes (relations) that produced them; and (ii) constitute it (the machine) as a concrete unity in the space in which they (the components)
exist by specifying the topological domain of its realization as such a network.
( 1980: 79) Crucially, 'for a machine to be autopoietic, its defining relations of production must be continuously regenerated by the components which they produce' (79). In other words, and this is where the circularity of Maturana and Varela's language reflects the circularity of autopoietic organisation, rather than producing outputs, autopoietic systems produce the components which then constitute them as such a system. (70); works of literature, in particular the one under discussion here, might also be added to this list. xii Ghostwritten can be understood as an autopoietic system in the sense that it constitutes 'a closed domain of relations specified only with respect to the organization that these relations constitute' (Maturana and Varela 1980: 88) . The interconnections between the stories that constitute Ghostwritten both characterise and constitute it as a text; they define the space that is Ghostwritten, the one in which it is realised 'as a concrete system' (Maturana and Varela 1980: 88) .
Maturana and Varela's theory becomes particularly interesting in its consequences
With regard to the origin of autopoietic systems, Maturana and Varela decide to accept 'the existence of living systems as existential proof of the factibility of the spontaneous generation of autopoietic systems' (95). That is, the fact that life exists is evidence that, at least at some point, the conditions conducive to the production of life have existed. Prigogine suspects that these conditions are analogous to the bifurcation points in his theory of dissipative structures at which far-from-equilibrium systems, such as autopoietic structures, undergo spontaneous self-organization:
It seems that most biological mechanisms of action show that life involves farfrom-equilibrium conditions beyond the stability of the threshold of the thermodynamic branch. It is therefore very tempting to suggest that the origin of life may be related to successive instabilities somewhat analogous to the successive bifurcations that have led to a state of matter of increasing coherence. (Prigogine 1980: 123) Far from being heteropoietic systems -products of human design -works of literature are autopoietic systems, dissipative structures that evolve from the far-from equilibrium conditions of the mind of the author, structures that self-organize out of chaos. xiii In this sense, works of literature are not merely as autonomous as a grown child making his or her way in the world, but as autonomous as the unity of an autopoietic living system. xiv Ghostwritten is both a simple unity distinguished from its background by the basic cognitive operation performed by an observer, the operation of distinction, and a composite unity which 'exists in the space defined by its components' (Maturana and Varela 1980: xix) . xv These components, the individual stories, are also autopoietic systems which are structurally coupled with each other:
Whenever the conduct of two or more unities is such that there is a domain in which one is a function of the conduct of the others, it is said that they are coupled in that domain. Coupling arises as a result of the mutual modifications that interacting unities undergo in the course of their interactions without loss of identity. (Maturana and Varela 1980: 107) This coupling 'leads also to the generation of a new unity that may exist in a different domain from the domain in which the component-coupled unities retain their identity' (Maturana and Varela 1980: 107) . Thus the stories that constitute Ghostwritten as a composite entity exist within the space of the text, whereas the unity that is
Ghostwritten exists in the cognitive domain of the reader. xvi As the reader reads Ghostwritten, the stories interact with each other in such a way that they grow and adapt whilst always preserving their identity and without losing their independence, without loss of autopoiesis. As Porush explains, 'a system can alter itself as it grows and grows. While individual phenomena remain relatively coherent (my son remains recognizably himself, even though he changes minute to minute, year to year), they are also dynamic, grow in sudden spurts, alter the environment which alters them ' (1991: 369) . In this sense, Ghostwritten and its stories are always in process -this accounts for the uncanny experience of reading, re-reading and re-re-reading the text.
Each reading the stories remain the same yet appear different as more and more interconnections between them come to light. As a consequence, the reader's idea of the composite unity of the novel as a whole both remains recognisably the same and yet also adapts and changes. This accounts for A.S. Byatt's succinct observation that 'it's even better the second time' (Mitchell 1999: blurb) ; one might easily add, third, fourth and more.
xvii From a critical perspective, the risk inherent in this structure is that of treating the individual stories as allopoietic not autopoietic systems. xviii Critical commentary, including this one, thus tends to pay attention to them only 'in relation to their participation in the constitution of the unity (whole) that they integrate' (Maturana and Varela 1980: xix) . As Maturana and Varela explain:
We can describe physical autopoietic machines, and also manipulate them, as parts of a larger system that defines the independent events which perturb them.
Thus…we can view these perturbing independent events as inputs, and the changes of the machine that compensate these perturbations as outputs. To do this, however, amounts to treating an autopoietic machine as an allopoietic one, and to recognize that if the independent perturbing events are regular in their nature and occurrence, an autopoietic machine can in fact, be integrated into a larger system as a component allopoietic machine, without any alteration in its autopoietic organization. (1980: 82) This explains the nature of the novel's stories and the way in which they relate to each other and the novel as a whole: the stories are both independent autonomous autopoietic systems and allopoietic systems when treated recursively as part of the autopoietic novelistic whole. xix The regular perturbing event that activates this structure is the act of reading. In 'Why Literature Matters ' (1996) , Wolfgang Iser claims that since the literary text has to be 'processed by the reader' (17) its autonomy is artificial and incomplete. In making such an argument Iser fails to account for the new role for the reader, or observer, provided for in the science of complexity. Here, the activity of the reader/observer does not challenge the autonomy of the autopoietic system -his or her observations remain in the metadomain of description -at the same time as his or her activity can effect change in the system. In Prigogine's language, 'it seems that environmental fluctuations can both affect bifurcation and -more spectacularly -generate new nonequilibrium transitions not predicted by the phenomenological laws of evolution ' (1980: 147) . The activity of the reader can generate transitions, provoke the adaptation of the system, which, if it is an autopoietic system, adapts whilst retaining its identity as such. As Prigogine and
Stengers explain, 'to use somewhat anthropomorphic language: in equilibrium matter is "blind," but in far-from-equilibrium conditions it begins to be able to perceive, to "take into account," in its way of functioning, differences in the external world… ' (1985: 14) . In autopoietic systems -in this instance, recursively, Ghostwritten, the stories that constitute it, the language that constitutes them xx -matter wakes up and 
Notes
i Reviewers tend to be divided between those who consider the interconnecting structure to be a weakness of the novel, and those who consider it to be its strength.
Sherri Hallgren thinks that the connections between the stories are never significant within them (Hallgren 2000) whereas Jason Picone argues that 'the connections that the reader draws among all these voices ultimately form the novel's core ' (2001: 193 The Tesseract provides perhaps the most interesting comparison given: its shared interest in causality -this manifests itself in such comments as 'The moon orbits the earth. High tides and low tides come and go, the cause being gravity but the reason being nothing' (Garland 1998: 26) and in Alfredo's reasons for undertaking PhD research into Manila's street children, 'And the answer, Alfredo knew, was going to be hard to express. If at all, it was going to be found in the statistics of cosmic distances, as bound to complexity as the light from that evening's sunset' (247) and theory and his situation of Ghostwritten as a postmodern novel -it is an important essay in insisting on the necessity to pay academic and scholarly attention to Mitchell's work. v All further reference to Ghostwritten (1999) will be given as page numbers in parentheses in the text. vi While reviews of the novel all comment on the interconnections, and even enumerate a few of them, no review has provided a detailed account of these connections that demonstrates evidentially the intricate structure of the novel. This is no doubt due to the spatial limitations of the review format and the daunting number of connections. Without in any way being exhaustive, I will detail some of those connections here in order to rectify this omission in current writing about the novel. vii Connections between Ghostwritten and Cloud Atlas include repeated characters, such as Denholme and Timothy Cavendish, Hester Swain and Luisa Rey, and repeated motifs, such as that of the comet. Saturo's reflections about the possibility of meeting his estranged wealthy father in Ghostwritten also anticipate the plot of Mitchell's second novel, number9dream (2001) . viii This type of causality is of course more popularly known, via James Gleick's account of Edward Lorenz's research, as the butterfly effect; see Gleick (1987: 9-31 (Iser 1996: 17) . 'Once you've written a book and had it published, it's like your offspring, and you remain interested in how it makes its way in the world. At the same time, you do feel an odd detachment in that it's beyond your control. I suppose it's like having an eighteen year-old who's starting to make his or her own life' (Mitchell 2002 with Hogan) .
xv 'The fundamental cognitive operation that an observer performs is the operation of distinction' (Maturana and Varela 1980: xxii) . xvi As Maturana explains, by the operation of distinction, the observer distinguishes entity and background, although the odd consequence of this is that the operation of distinction severs the unity from this background. Operations of distinction produce new unities: 'Thus, although a distinction performed by an observer is a cognitive distinction and, strictly, the unity thus specified exits in his cognitive domain as a description, the observer in his discourse specifies a metadomain of descriptions from the perspective of which he establishes a reference that allows him to speak as if a unity, simple or composite, existed as a separate entity that he can characterize by denoting or connoting the operations that must be performed to distinguish it' (Maturana and Varela 1980: xxii) . In other words, a cognitive act produces a phenomenal reality. would not preexist and then interact; rather, they are the product of interaction in the first place. xviii For an enumeration of the differences between autopoietic and allopoietic machines see (Maturana and Varela 1980: 80-81 Culture (1988) . They are applied to Ghostwritten by Griffiths who suggests that 'the quasi-autonomous genre nutshell that is a Ghostwritten chapter is forced to jostle for position with the chapter presently activated by the reader's imagination and thus becomes an allomonous system dependant not only on the activated chapter itself but also on the reader's memory (a process which is repeated as the reader moves along the sequence of chapters,
